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Abstract. It is interesting to ask what fraction of the total available RR
Lyrae (RRL) sample that falls in the Kepler and K2 Fields of View (FoV)
is known or discovered. In order assess the completeness of our sample we
compared the known RRL sample in the Kepler and K2 fields with synthetic
Galactic models. The Catalina Sky Survey RRL sample was used to calibrate
our method. We found that a large number of faint RRL stars is missing from
Kepler and K2 fields.
1. Simulation of the original Kepler and K2 FoVs
The original Kepler Mission has been highly succesful in providing unprece-
dented details of the light variation of RR Lyrae stars, as well as in discovering
new dynamical phenomena in their pulsation. Almost each object shows unique
and novel characteristics, therefore the total number of RR Lyrae stars in the
Kepler and K2 fields is of particular interest.
To estimate the expected number of RRL stars we used the TRILEGAL
(Girardi et al. 2005) and Besanc¸on models (Robin et al. 2003). To get a
sense of the uncertainties of the simulated number of RRLs in the instability
strip we shifted the original Kepler and K2 FoVs by ±0.5 degrees in R.A. and
DEC directions. We used these standard deviations to check the changes of the
simulated numbers of RRLs in slightly different fields.
In order to understand the completeness of the observed Kepler and K2
RRL samples, we moved the original Kepler field along the same galactic lat-
titude where the Catalina Sky Survey (CSS) made observations down to 19.5m
(Drake et al. 2013).
Since CSS covered some of the K2 fields (and discovered a large number of
RRL stars), we could use these measurements to compare the simulations with
much deeper observational results in the K2 fields.
2. Results
In Fig. 1. we plot the apparent magnitude distribution of the previously known
RRLs and the simulated RRLs from TRILEGAL and Besanc¸on simulations
for the original Kepler FoV and K2 Campaign 5, respectively.
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(1) We found good agreement between the simulated and observed RRL
star numbers in a control field covered by CSS, which makes us confident that
this method robustly estimates the number of RRL stars.
(2) We found 150 RRL in the Kepler field in total and approximately the
same amount in the K2 fields from TRILEGAL simulations.
(3) We found good agreement between the TRILEGAL sample and the
observed RRL stars by CSS between 16m and 20m in the K2 fields.
(4) By accepting this calibration and using the predicted TRILEGAL and
Besanc¸on numbers as a proxy, we predict that approximately three times more
RRL stars should lurk in the Kepler and K2 fields, than presently known.
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Figure 1. The apparent magnitude distribution of the simulated stars and
the known RRL stars in the original Kepler FoV (left panel) and in K2
Campaign 5 (right panel). The red and green boxes show simulated stars
from TRILEGAL and Besanc¸on, respectively. The black boxes show the
51 and 44 known RRLs in the Kepler, and in K2 Campaign 5, respectively.
These results will help us to better understand the RRL samples of the
Kepler fields, and motivates us to find the missing faint halo RRL population
that could be used for galactic structure studies.
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